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1. In a Chemical-Mechanical Polishing (CMP) slurry for polishing Ta 
barrier layers in integrated circuit metallization structures including copper 
and silica, .said CMP slurry including; 

abrasive particles suspended in an aqueous medium; and 

a copper passivation agent; 
the improvement comprising: 

said CMP slurry additionally including an organic additive 
comprising molecules, said additive molecules adsorbing onto and forming 
a plurality of adsorbant chemical bonds with at least one of the group 
consisting of said silica and said copper; 

said organic additive suppressing chemical reactions between said 
copper, said silica, and said copper passivation agent. 

2. A CMP slurry for polishing Ta barrier layers in integrated circuit 
metallization structures including copper and silica, said CMP slurry 
including: 

abrasive particles suspended in an aqueous medium; 
a copper passivation agent; 

an organic additive comprising molecules, said additive molecules 
adsorbing onto and forming a plurality of adsorbant chemical bonds with at 
least one of the group consisting of said silica and said copper; 

said organic additive suppressing chemical reactions between said 
silica, said copper, and said copper passivation agent. 

3. The CMP slurry of claim 2, wherein said abrasive particles are silica. 
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4. The CMP slurry of claim 3, wherein said copper passivation agent is 
selected from the group consisting of: 

1,2,4-triazole, benzotriazole (BTA), imidazole, 5-methyl 
benzimidazole, polyaniline, indazole, and purine. 

5. The CMP slurry of claim 4, wherein said adsorbant chemical bonds 
comprise hydrogen bonds. 

6. The CMP slurry of claim 5, wherein said organic additive is selected 
from the group consisting of: 

polyvinyl alcohol (PVA), PVA-poly(vinyl acetate) co-polymer, PVA- 
polyethylene co-polymer, sorbitol, glycerol, polyacrylamide (PAA), 
ethylene glycol, di(ethylene glycol), polyethylene glycol) (PEG), glycerol 
ethoxylate (GEO), dimethylsiloxane-ethylene oxide co-polymer (DMSiO- 
EO), polyethylene oxide surfactants, perfluorinated analogs of polyethylene 
oxide surfactants, and glycerol propoxylate (GPO). 

7. The CMP slurry of claim 6, wherein said organic additive comprises 
polyvinyl alcohol (PVA). 

8. The CMP slurry of claim 7, wherein said PVA is 98% hydrolyzed, and 
has an average molecular weight in the range between 10,000 and 186,000. 

9. The CMP slurry of claim 8, wherein said PVA comprises at least 0.1 
weight % of said slurry. 
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10. The CMP slurry of claim 9, wherein said PVA has an average 
molecular weight between 13,000 and 23,000, and said PVA comprises 
between 0. 1 1 and 0.55 weight percent of said slurry. 

11. The CMP slurry of claim 10, comprising: 

Cabot SCI 13; 
1.54 wt% 1,2,4-triazole; 
0.11 wt%PVA-18000; 
4.35 wt%H 2 0; 

the remainder of said slurry being Cabot SCI 13 aqueous silica 
suspension. 

12. The CMP slurry of claim 10, comprising: 

1.54 wt% 1,2,4-triazole; 
0.55wt%PVA-i8000; 

4.33 wt% H 2 0; 

the remainder of said slurry being Cabot SCI 13 aqueous silica 
suspension. 

13. The CMP slurry of claim 10, comprising: 

1.54 wt% 1,2,4-triazole; 
0.22 wt% PVA- 18000; 

4.34 wt% H 2 0; 

0.05 wt% sodium dodecylbenzenesulfonate 
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the remainder of said slurry being Cabot SCI 13 aqueous silica 
suspension. 

14. The CMP slurry of claim 10, comprising: 

1.54 wt% 1,2,4-triazole; 
0.55wt%PVA-18000; 
4.33 wt% H 2 0; 

0.13 wt% sodium dodecylbenzenesulfonate 
the remainder of said slurry being Cabot SCI 13 aqueous silica 
suspension. 

15. The CMP slurry of claim 6, wherein said organic additive comprises 
sorbitol. 

16. The CMP slurry of claim 15, comprising: 

1.54 wt% 1,2,4-triazole; 
1.00 wt% sorbitol; 
4.31 wt%H 2 0; 

the remainder of said slurry being Cabot SCI 13 aqueous silica 
suspension. 

17. The CMP slurry of claim 6, wherein said organic additive comprises 
polyacrylamide (PAA). 
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18. The CMP slurry of claim 17, wherein said PAA has an average 
molecular weight greater than or equal to 1500 and a concentration of at 
least 0.1 wt%. 

19. The CMP slurry of claim 18, comprising: 

1.54 wt% 1,2,4-triazole; 
0.10 wt%PAA-l 0000; 
4.45 wt% H 2 0; 

the remainder of said slurry being Cabot SCI 13 aqueous silica 
suspension. 

20. The CMP slurry of claim 18, comprising: 

1 .54 wt% 1 ,2,4-triazole; 
1.00wt%PAA-10000; 
5.25 wt%H 2 0; 

the remainder of said slurry being Cabot SCI 13 aqueous silica 
suspension. 

21. The CMP slurry of claim 18, comprising: 

1.54 wt% 1,2,4-triazole; 
0.10 wt%PAA-l 500; 
4.45 wt% H 2 0; 

the remainder of said slurry being Cabot SCI 13 aqueous silica 
suspension. 

22. The CMP slurry of claim 18, comprising: 
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1.54 wt% 1,2,4-triazole; 
1.00wt%PAA-1500; 
5.25 wt% H 2 0; 

the remainder of said slurry being Cabot SCI 13 aqueous silica 
suspension. 

23. The CMP slurry of claim 6, wherein said organic additive comprises 
poly(ethylene glycol) (PEG). 

24. The CMP slurry of claim 23, wherein said PEG has an average 
molecular weight greater than or equal to 200 and a concentration of at least 
0.1 wt%. 

25. The CMP slurry of claim 24, comprising: 

1.54 wt% 1,2,4-triazole; 
0.10 wt% PEG- 10000; 
4.35 wt% H 2 0; 

the remainder of said slurry being Cabot SCI 13 aqueous silica 
suspension. 

26. The CMP slurry of claim 24, comprising: 

1.54 wt% 1,2,4-triazole; 
1.00 wt% PEG- 10000; 
4.31 wt%H 2 0; 

the remainder of said slurry being Cabot SCI 13 aqueous silica 
suspension. 
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27. The CMP slurry of claim 24, comprising: 

1.54 wt% 1,2,4-triazole; 
0.10 wt% PEG- 1000; 
4.35wt%H 2 0; 

the remainder of said slurry being Cabot SCI 13 aqueous silica 
suspension. 

28. The CMP slurry of claim 24, comprising: 

1.54 wt% 1,2,4-triazole; 
1.00 wt% PEG- 1000; 
4.31wt%H 2 0; 

the remainder of said slurry being Cabot SC 1 1 3 aqueous silica 
suspension. 

29. The CMP slurry of claim 24, comprising: 

1.54 wt% 1,2,4-triazole; 
0.10wt%PEG-200; 
4.35 wt% H 2 0; 

the remainder of said slurry being Cabot SCI 13 aqueous silica 
suspension. 

30. The CMP slurry of claim 24, comprising: 

1.54 wt% 1,2,4-triazole; 
1.00wt%PEG-200; 
4.31 wt%H 2 0; 
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the remainder of said slurry being Cabot SCI 13 aqueous silica 
suspension. 

31. The CMP slurry of claim 6, wherein said organic additive comprises 
glycerol ethoxylate (GEO). 

32. The CMP slurry of claim 31, comprising: 

1.54 wt% 1,2,4-triazole; 
0.10wt%GEO-1000; 
4.35 wt%H 2 0; 

the remainder of said slurry being Cabot SCI 13 aqueous silica 
suspension. 

33. The CMP slurry of claim 31, comprising: 

1.54 wt% 1,2,4-triazole; 
1.00wt%GEO-1000; 
4.31 wt%H 2 0; 

the remainder of said slurry being Cabot SCI 13 aqueous silica 
suspension. 

34. The CMP slurry of claim 6, wherein said organic additive comprises 
di(ethylene glycol) (DEG). 

35. The CMP slurry of claim 34, comprising: 

1.54 wt% 1,2,4-triazole; 
0.10 wt% DEG; 
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4.35wt%H 2 0; 

the remainder of said slurry being Cabot SC 1 1 3 aqueous silica 
suspension. 

36. The CMP slurry of claim 34, comprising: 

1.54wt% 1,2,4-triazole; 

1.00wt%DEG; 

4.31wt%H 2 0; 

the remainder of said slurry being Cabot SCI 13 aqueous silica 
suspension. 

37. The CMP slurry of claim 6, wherein said organic additive comprises a 
non-ionic surfactant selected from the group consisting of: 
dimethylsiloxane-ethylene oxide co-polymer (DMSiO-EO), octylphenol 
polyethylene oxide, nonylphenol polyethylene oxide, polyoxyethylene 
lauryl ether, polyoxyethylene cetyl ether, and perfluorinated analogs of any 
of these. 

38. The CMP slurry of claim 37, wherein said organic additive comprises 
dimethylsiloxane-ethylene oxide co-polymer (DMSiO-EO). 

39. The CMP slurry of claim 38, wherein said DMSiO-EO has a 
concentration of at least 0.01 wt%. 

40. The CMP slurry of claim 39, comprising: 

1.54 wt% 1,2,4-triazole; 



44 



E0520 CIP 



0.01 wt% DMSiO-EO; 
4.36wt%H 2 0; 

the remainder of said slurry being Cabot SCI 13 aqueous silica 
suspension. 

41. The CMP slurry of claim 39, comprising: 

1.54 wt% 1,2,4-triazole; 
0.10wt%DMSiO-EO; 
4.35 wt%H 2 0; 

the remainder of said slurry being Cabot SCI 13 aqueous silica 
suspension. 

42. The CMP slurry of claim 6, wherein said organic additive comprises 
Glycerol Propoxylate (GPO). 

43. The CMP slurry of claim 42, wherein said GPO has an average 
molecular weight of at least 260 and a concentration of at least 0.01 wt%. 

44. The CMP slurry of claim 43 comprising: 

1.54 wt% 1,2,4-triazole; 
0.10 wt% GPO- 1500; 
4.35 wt%H 2 0; 

the remainder of said slurry being Cabot SCI 13 aqueous silica 
suspension. 

45. The CMP slurry of claim 43 comprising: 
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1.54 wt% 1,2,4-triazole; 
1.00 wt%GPO-l 500; 
4.31 wt%H 2 0; 

the remainder of said slurry being Cabot SCI 13 aqueous silica 
suspension. 

46. The CMP slurry of claim 43 comprising: 

1.54 wt% 1,2,4-triazole; 
0.10wt%GPO-260; 
4.35 wt%H 2 0; 

the remainder of said slurry being Cabot SCI 13 aqueous silica 
suspension. 

47. The CMP slurry of claim 43 comprising: 

1.54 wt% 1,2,4-triazole; 
1.00wt%GPO-260; 
4.31 wt%H 2 0; 

the remainder of said slurry being Cabot SCI 13 aqueous silica 
suspension. 

48. The CMP slurry of claim 4, wherein said adsorbant chemical bonds are 
selected from the group consisting of hydrogen bonds and electrostatic 
bonds. 

49. The CMP slurry of claim 48, wherein said adsorbant chemical bonds 
are electrostatic bonds. 
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50. The CMP slurry of claim 49, wherein said organic additive is an 
organic amine. 

51. The CMP slurry of claim 50, wherein said organic additive is N,N- 
diethylcyclohexylamine (DC A). 

52. The CMP slurry of claim 51, comprising: 

1.54 wt% 1,2,4-triazole; 

0.10wt%DCA; 

4.35wt%H 2 0; 

the remainder of said slurry being Cabot SCI 13 aqueous silica 
suspension. 

53. The CMP slurry of claim 51, comprising: 

1.54 wt% 1,2,4-triazole; 
1.00wt%DCA; 
4.30 wt% H z O; 

the remainder of said slurry being Cabot SCI 13 aqueous silica 
suspension. 

54. The CMP slurry of claim 50, wherein said organic additive is 
polyethyleneimine (PEI) having an average molecular weight of 1800. 

55. The CMP slurry of claim 54, comprising: 

1.54 wt% 1,2,4-triazole; 
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0.013 wt%PEI-1800; 
4.37 wt% H z O; 

the remainder of said slurry being Cabot SCI 13 aqueous silica 
suspension. 



56. A Chemical-Mechanical Polishing (CMP) method for polishing Ta 
barrier layers in integrated circuit metallization structures including copper 
and silica, said method including flowing polishing slurry containing silica 
abrasive, DI water] and a copper passivation agent, onto a platen, inducing 
10 relative motion between said wafer and said platen and maintaining a force 
between said platen and said wafer, and removing said wafer from against 
said platen, said polishing occurring for a total polishing period of time, 
comprising, 

said polishinglslurry further containing, for at least a portion of said 
15 total polishing period} of time, an or^tniyc additive selected from the group 
consisting of: 

polyvinyl alcohol (PVA$ PV\-poly(vinyl acetate) co-polymer, 
PVA-polyethyleiie co-pdlymer, sorbitol, glycerol, 
polyacrylkmide (PAA), ethylene glycol, di(ethylene glycol), 

20 poly(ethyltene glycol) (PEG), glycerol ethoxylate (GEO), 

dimethylsiloxane-ethylene oxide co-polymer (DMSiO-EO), 
polyethylene oxide surfactants, octylphenol polyethylene 
oxide, nonjtlphenol polyethylene oxide, polyoxyethylene lauryl 
ether, polydxyethylene cetyl ether, perfluorinated analogs of 

25 polyethylenb oxide surfactants, glycerol propoxylate (GPO), 
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organic amines 
polyethyl 



N,N-diethylcyclohexylamine (DCA), and 
eneinjiine (PI 



57. The method of claim 56 
5 polishing period of time is uti< 



wherein said at least a portion of said total 
; entire said total polishing period of time. 



>8. The method of claim 56, wherein said at least a portion of said total 
V/polishing periodVf time is substantially equal to or less than the last 10% of 



said total polishing period of time. 



59. The method of claim 58, wherein said polishing slurry containing said 
organic additive is formed by Point-of-Use (POU) mixing of said organic 
additive with said polishing slurry containing said DI water, said silica 
abrasive, and said Cu passivation agent. 

60. The CMP method of claim 59, wherein said organic additive comprises 
PEG- 10000 and said Cu passivation agent comprises 1,2,4-triazole. 



61. The CMP method of claim 60, wherein said polishing slurry containing 
20 said organic additive comprises: 
1.54 wt% 1,2,4-triazole; 
0.5 wt% PEG- 10,000; 

93 .6 wt % silica suspension containing 1 3 .6 wt% Si02; 
4.33 wt% DI water. 
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DI water; 

a copper passivation agent selected from the group consisting of, 
1,2,4-triazole, benzotriazole (BTA), imidazole, 5-methyl 
benzimidazole, polyaniline, indazole, and purine; 

an organic additive selected from the group consisting of: 

polyvinyl alcohol (PVA), PVA-poly(vinyl acetate) co-polymer, 
PVA-polyethylene co-polymer, sorbitol, glycerol, 
polyacrylamide (PAA), ethylene glycol, di(ethylene glycol), 
polyethylene glycol) (PEG), glycerol ethoxylate (GEO), 
dimethylsiloxane-ethylene oxide co-polymer (DMSiO-EO), 
polyethylene oxide surfactants, octylphenol polyethylene 
oxide, nonylphenol polyethylene oxide, polyoxyethylene lauryl 
ether, polyoxyethylene cetyl ether, perfluorinated analogs of 
polyethylene oxide surfactants, glycerol propoxylate (GPO), 
organic amines, N,N-diethylcyclohexylamine (DCA), and 
polyethyleneimine (PEI). 

63. InNa Chemical-Mechanical Polishing (CMP) method for polishing Ta 
barrier layers in integrated circuit metallization structures including copper 
and silica\aid method including flowing polishing slurry containing silica 
abrasive, DL water, and a copper passivation agent onto a platen, inducing 
relative motion between said wafer and said platen while maintaining a 
force between\said platen anc. said wafer, and removing said wafer from 
against said platen, said polishing occurring for a first polishing period of 
time, the improvement compiising: 
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decreasing said flW of said polishing slurry prior to said step of 
removing said wafer from against said platen; and 

flowing the polishtog additive solution of claim 62 onto said platen 
for a second period of time while inducing relative motion between said 
wafer and said platen andWaintaining a force between said platen and said 
wafer.. I 

64. The method of claim 63 wherein the step of decreasing said flow of said 
slurry decreases said flow to zero. 

65. The CMP method of clai m 63, wherein said organic additive comprises 
PEG- 10,000 and said copper passivation agent comprises 1,2,4-triazole. 

66. The CMP method of claim 63, wherein said steps of decreasing said 
flow of said polishing slurry and flowing of said polishing additive solution 
are performed just prior to wafer de-chuck operation. 

67. The CMP method of claim 66, wherein the step of decreasing said flow 
of said slurry decreases said ilow to zero. 

68. The CMP method of claim 67, wherein said organic additive comprises 
PEG- 10,000 and said copper passivation agent comprises 1,2,4-triazole. 

69. The CMP method of claim 68, wherein said polishing additive solution 
comprises: 

3.0 wt% 1,2,4-triazole; 
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0.5wt%PEG- 10,000 : and 
DI water. 

70. The CMP method of claim 63, wherein said steps of decreasing said 
flow of said polishing slurry and flowing of said polishing additive solution 
are performed just prior to post-Ta CMP buff operation. 

71. The CMP method of claim 70, wherein the step of decreasing said flow 
of said slurry decreases said flow to zero. 

72. The CMP method of claim 71, wherein said organic additive comprises 
PEG- 10,000 and said copper passivation agent comprises 1,2,4-triazole. 

73. The CMP method of claim 72, wherein said polishing additive solution 

comprises: 

2.0 - 3.0 wt % 1,2,4-triazole; 
0.1 - 2.0 wt % PEG-10,000, and 
DI water; 

and wherein said post-CMP buff step utilizes 0.5-2.0 psi down force for 5 
- 30 seconds. 
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